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(57) ABSTRACT 

An intraocular lens inserting instrument capable of folding a 
lens and pressing it by a plunger to discharge it into an eye and 
alternatively capable of taking out the folded lens by tWee 
Zers. The intraocular lens inserting instrument for inserting a 
foldable intraocular lens into an eye has a tubular body for 
alloWing the intraocular lens to pass through it and introduc 
ing it into the eye, and a plunger for pressing the intraocular 
lens to discharge it into the eye, Wherein the intraocular lens 
is folded by a folding member provided at a lens placing 
section. The lens placing section has an open/close lid so that 
the folded intraocular lens is accessible to be held by the 
tWeeZers. 
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INTRAOCULAR LENS INSERTING 
INSTRUMENT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is the national phase under 35 US. 
C. §37l of PCT International Application No. PCT/JP2006/ 
300291, Which has an International ?ling date of Jan. 12, 
2006, designated in the United States and claims priority from 
Japanese Patent Application No. 2005-049700, ?led Feb. 24, 
2005. International Patent Application No. PCT/JP2006/ 
300291 and Japanese Patent Application No. 2005-049700 
are incorporated by reference herein in their entireties. 

FIELD OF THE INVENTION 

[0002] The present invention relates to an intraocular lens 
inserting instrument that inserts an intraocular lens into an eye 
in place of a lens removed by a cataract operation, and more 
particularly to an intraocular lens inserting instrument 
capable of grasping a folded intraocular lens by tWeeZers and 
inserting said intraocular lens into an eye. 

DESCRIPTION OF THE RELATED ART 

[0003] In cataract operations, the method of removing an 
opaci?ed lens by phacoemulsi?cation and implanting an arti 
?cial intraocular lens after the opaci?ed lens has been 
removed is Widely employed. There are tWo types of 
implanted intraocular lens; these being a hard intraocular lens 
With the optical area made of a hard material, such as poly 
methylmethacrylate (PMMA), and a soft intraocular lens 
made of a soft material such as silicone elastomer, soft 
acrylic, or hydrogel. When using a hard intraocular lens, the 
intraocular lens must be inserted through an incision in the 
cornea or sclera that is of the same or slightly Wider Width 
than the diameter of the optical area. On the other hand, When 
using a soft intraocular lens, folding of the optical area alloWs 
the intraocular lens to be inserted into the eye through an even 
smaller incision. Further, performing the operation With a 
smaller incision makes it possible to reduce the risk of post 
surgery corneal astigmatism and infection. For such reasons, 
there has been a trend in recent years to favor the use of soft 
intraocular lens. 
[0004] Methods for inserting a soft intraocular lens in an 
eye include the method of using tWeeZers to insert a folded 
intraocular lens directly into an eye and the method of using 
a special insertion instrument called an injector. Using a 
special injector makes it possible to fold the intraocular lens 
smaller than When it is folded by tWeeZers. This makes it 
possible to insert an intraocular lens (hereinafter referred to as 
simply a “lens”) into an eye through an incision of 3 mm or 
smaller. 
[0005] In addition, preset injectors having the lens set in the 
injector in advance to eliminate the risk of contamination by 
microbes during lens handling and of possible operational 
mistakes during lens handling have recently been announced. 
Further, some preset injectors are provided With a lens hold 
ing mechanism that holds the lens inside the injector in an 
immovable state that does not stress the optical area and With 
a lens moving mechanism that moves the lens to a position 
Where it can be pushed out by an discharge device so as to 
transfer the lens from the lens immovable state during ship 
ment to the lens movable state during use (For example, see 
Japanese Patent Application (JP-A) Laid Open Nos. 2003 
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325570 and 2003-325572, Which are incorporated by refer 
ence herein in their entireties). 
[0006] HoWever, a preset injector disclosed in the above 
patent documents must move the lens from the stationary 
position to a usable position during its use, and the risk of 
problems accompanying the movement operation cannot be 
eliminated. Further, because the injector has a mechanism 
that moves the lens to a usable position and begins pushing 
With the optical area being nearly undistorted, the discharge 
device is required to have a long movement distance. This 
increases the possibility of a problem occurring during opera 
tion and creates structural limitations, such as making the 
overall length of the injector longer. For this reason, by pro 
viding a mechanism to ?rst fold the intraocular lens in a lens 
placing section so that the lens is deformed to a degree and 
then to start to move it into the eye, it is possible to shorten the 
movement distance inside the lens tube to decrease accidents 
occurring during the moving process and improve usability 
by shortening the overall length of the injector. In vieW of the 
above, an intraocular lens inserting instrument provided With 
a mechanism for transversely compressing a ?exible 
intraocular lens to obtain a small cross-sectional area has 
been disclosed (For example, see Japanese Patent Application 
Laid-Open (JP-A) No. 2001-502563, Which is incorporated 
by reference herein in its entirety). 
[0007] HoWever, a characteristic of the invention disclosed 
in JP-A 2001-502563 is that it is provided With retainers to 
maintain the side edges of the lens in a substantially planar 
orientation so as not to damage the inside of the eye When 
releasing the intraocular lens in the eye from a compressed 
state. In this state, if the intraocular lens is pressed against the 
?ne areas of the lens placing section and narroW tube member, 
a very high load is placed on the lens, Which could damage the 
lens. In addition, the lens is completely enclosed in the tube 
member, so it is not possible to remove, after deformation, a 
lens that has been deformed inside the inserting instrument. 
[0008] HoWever, there are cases during surgery When, for 
Whatever reason, such as When the lens must be seWn in place 
or When the surgeon prefers to use tWeeZers to insert the lens, 
it is necessary to use tWeeZers to insert the intraocular lens 
into the eye. In such a case, there Will be taken steps for 
removing a lens that has been set in an injector from inside the 
injector and then folding the lens in an appropriate manner, 
and inserting it into the eye using tWeeZers. Using such a 
multiple step operation, hoWever, increases the risk of con 
taminating the eye With foreign matter or microbes and the 
possibility of dropping or damaging the lens through han 
dling mistakes. In the case of a preset injector in particular, the 
injector is shipped With the lens set inside, and none of the 
currently commercially available preset injectors Were 
designed With the intention of using tWeeZers to remove the 
lens and, therefore, are not provided With a mechanism for 
safely removing the intraocular lens Without breaking the 
injector. 

BRIEF SUMMARY OF THE INVENTION 

[0009] For this reason, it is desirable to realiZe an intraocu 
lar lens inserting instrument that alloWs for both usage meth 
ods depending on the surgical method employed. An object of 
the present invention is to provide a function for performing 
a simple operation to fold a lens set in the lens placing section 
of a preset injector in Which an intraocular lens has been set in 
the injector in advance. A further object of the present inven 
tion, in the case Where the injector is used for direct insertion 
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into an eye, is to provide a lens inserting instrument Where an 
intraocular lens is discharged using a plunger to be inserted 
into an eye after the intraocular lens has been folded in the 
lens placing section, and, in the case Where tWeezers are used 
to hold the lens and insert the lens into an eye, is to provide a 
lens inserting instrument Where the lens placing section can 
be opened by an opening mechanism provided in the top Wall 
or part of the lens placing section before or after the lens has 
been folded to thereby alloW the folded lens to be removed in 
the folded state using tWeezers. Therefore, the present inven 
tion most preferably applies to preset injectors that are 
shipped With a lens set in advance. 

[0010] Further, the present invention also applies to injec 
tors in Which the lens and injector are supplied in separate 
packaging, and in this case, the injector can be used to insert 
the lens, but even after the lens has been set in the injector, 
sWitching to the lens insertion operation using tWeezers is 
also possible to meet urgent surgical requirements. 
[0011] The present invention according to a ?rst aspect 
concerns an intraocular lens inserting instrument for inserting 
a folded intraocular lens into an eye, characterized in com 
prising a tubular body through Which the intraocular lens is 
guided to the eye, a plunger that presses and discharges the 
intraocular lens into the eye, a folding member that folds the 
intraocular lens in a lens placing section provided in the body, 
Wherein the intraocular lens is removable in the lens placing 
section. 

[0012] The present invention according to a second aspect 
is characterized by a means for folding in tWo the intraocular 
lens in the intraocular lens inserting instrument of the ?rst 
aspect. 
[0013] The present invention according to a third aspect is 
characterized by providing an open/close lid in the lens plac 
ing section that is integrated With or separate from the body of 
an intraocular lens inserting instrument according to the ?rst 
or second aspect. 

[0014] The present invention according to a fourth aspect is 
characterized by the open/ close lid being attached by a hinge 
to the body of an intraocular lens inserting instrument accord 
ing to the third aspect. 
[0015] The present invention according to a ?fth aspect is 
characterized by the intraocular lens folded in the lens placing 
section being capable of being grasped by tWeezers in an 
intraocular lens inserting instrument according to any one of 
the ?rst to fourth aspects. 

[0016] The present invention according to a sixth aspect is 
characterized by providing tWo folding members in the lens 
placing section Wherein the folding members are joined by a 
plate spring and the folding members are provided With a 
protrusion that opposes the bias force of the plate spring, to 
maintain the position of the folding members of an intraocu 
lar lens inserting instrument according to any one of the ?rst 
to ?fth aspects. 

[0017] The present invention according to a seventh aspect 
is characterized by providing a locking mechanism in the 
folding members Wherein the intraocular lens cannot be 
folded unless the locking mechanism is unlocked in an 
intraocular lens inserting instrument according to any one of 
the ?rst to ?fth aspects. 

[0018] The intraocular lens inserting instrument according 
to the ?rst aspect enables an intraocular lens to be implanted 
in an eye using an injector With the intraocular lens set in 
advance, While also alloWing the folded intraocular lens to be 
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grasped by tWeezers and implanted in an eye When necessary 
after the intraocular lens has been folded. 
[0019] The intraocular lens inserting instrument according 
to the second aspect enables an intraocular lens to be folded in 
tWo, thus alloWing the intraocular lens to be easily grasped by 
tWeezers. 

[0020] The intraocular lens inserting instrument according 
to the third aspect has an open/close lid through Which tWee 
zers can be used to grasp the folded intraocular lens. 
[0021] The intraocular lens inserting instrument according 
to the fourth aspect has a hinge that fastens the open/close lid 
to the body so that the open/close lid does not fall from the 
body. 
[0022] The intraocular lens inserting instrument according 
to the ?fth aspect alloWs, When necessary, the intraocular lens 
to be grasped by tWeezers and implanted into an eye after the 
intraocular lens has been folded in a lens placing section. 
[0023] The intraocular lens inserting instrument according 
to the sixth aspect has tWo folding members joined by a plate 
spring, thus enabling an operating force of suitable magnitude 
to be obtained. Further, protrusions that can latch With the 
body are provided on the folding members, thus opposing the 
bias force of the spring plate to maintain the position of the 
folding members. 
[0024] The intraocular lens inserting instrument according 
to the seventh aspect provides a locking mechanism in the 
folding members that prevents the intraocular lens from being 
folded unless the locking mechanism is unlocked, thus pre 
venting unintentional deformation of the intraocular lens. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0025] FIG. 1 is a draWing shoWing the open/close lid of the 
intraocular lens inserting instrument in an open state accord 
ing to a ?rst embodiment of the present invention. 
[0026] FIG. 2 is an outline vieW shoWing the open/close lid 
of the intraocular lens inserting instrument in a closed state 
according to the ?rst embodiment of the present invention. 
[0027] FIG. 3 is a cross-section vieW from the A-A direc 
tion of FIG. 2 in which 3a shows the preset state, 3b shoWs the 
state after the lens is folded, and 3c shoWs removal using 
tWeezers. 

[0028] FIG. 4 is a draWing shoWing the open/close lid of the 
intraocular lens inserting instrument in an opened state 
according to a second embodiment of the present invention. 
[0029] FIG. 5 is an oblique perspective vieW shoWing the 
second embodiment including a removable protective cover. 
[0030] FIG. 6 is a cross-section vieW from the B-B direc 
tion of FIG. 5. 
[0031] FIG. 7 is an oblique perspective vieW shoWing the 
lens in the folded state according to the second embodiment 
of the present invention. 
[0032] FIG. 8 is a cross-section vieW shoWing the lens in the 
folded state taken on the C-C line of FIG. 7. 
[0033] FIG. 9 is a cross-section vieW of the intraocular lens 
inserting instrument of a third embodiment of the present 
invention. 
[0034] FIG. 10 is an oblique perspective vieW shoWing the 
third embodiment including a removable protective cover. 
[0035] FIGS. 11a and 11b each provide an oblique perspec 
tive vieW of the third embodiment as vieWed from the D-D 
direction of FIG. 10, in Which FIG. 1111 shows the preset state 
and FIG. 11b shoWs the state after the lens is folded. 
[0036] FIGS. 12a and 12b each provide an oblique perspec 
tive vieW of the third embodiment as vieWed from the D-D 
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direction of FIG. 10 in Which FIG. 1211 shows the lens being 
discharged by a plunger and FIG. 12b shoWs the lens being 
ready to be grasped by tWeeZers. 
[0037] FIG. 13 shoWs an oblique perspective vieW of the 
intraocular lens inserting instrument of a fourth embodiment 
of the present invention. 
[0038] FIG. 14 shoWs a cross-section vieW of the intraocu 
lar lens inserting instrument of the fourth embodiment of the 
present invention. 
[0039] FIG. 15 shoWs a folded lens being grasped by tWee 
Zers according to principles of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0040] The folloWing reference elements are described in 
further detail beloW in reference to the draWing ?gures: 
[0041] 1 Intraocular lens inserting instrument (injector) 
[0042] 2 Intraocular lens (lens) 
[0043] 3 Body 
[0044] 4 Plunger 
[0045] 5 Lens placing section 
[0046] 8 Folding member 
[0047] 8f Protrusion 
[0048] 12 Open/close lid 
[0049] 14 Hinge 
[0050] 15 TWeeZers 
[0051] 8g, 16c Locking mechanism 
[0052] 17 Plate spring 
[0053] The present invention is described With reference to 
the draWings. FIG. 1 to FIG. 3 are diagrams shoWing an 
intraocular lens inserting instrument according to a the ?rst 
embodiment of the present invention. FIG. 1 provides a cross 
section vieW shoWing the open/close lid in an open position 
and noZZle cap attached. The intraocular lens inserting instru 
ment 1 is an intraocular lens inserting instrument 1 for insert 
ing a foldable, ?exible intraocular lens 2 in an eye and com 
prises a tubular body 3 through Which the afore-mentioned 
intraocular lens 2 is passed and guided into the eye, a plunger 
4 for discharging the compressed afore-mentioned intraocu 
lar lens 2 into an eye, folding members 8 for folding into tWo 
the intraocular lens 2 in a lens placing section 5 provided in 
the afore-mentioned body 3, and a means for removing the 
intraocular lens 2 from the afore-mentioned lens placing sec 
tion 5. 
[0054] The tubular body 3 is also called the hand piece, and 
a lens placing section 5 is provided in the midst of the tubular 
body 3. Further, the inside diameter of the end 6 of the tubular 
shape is narroWly constricted and this end 6 is such that it 
enables the intraocular lens 2 to be implanted by inserting the 
lens into eye through an incision. In addition, the surgeon side 
of the tubular body 3 is provided With a grasping section 7 and 
the inside of the tubular body 3 is mounted With a freely 
sliding plunger 4 that discharges the intraocular lens 2. Fur 
ther, the folding members 8 that fold the intraocular lens 2 
inside the lens placing section 5 are mounted in the transverse 
direction to the plunger shaft 411 such that the folding mem 
bers 8 can move parallel above the lens placing section 5. 
When setting the lens 2, the folding members 8 are pulled out 
in the outer lateral direction to set the lens 2. When the folding 
members 8 are pulled all the Way in the outer lateral direction, 
a space slightly larger than the outside diameter of the lens 
optical area 211 is obtained in the lens placing section 5 to 
alloW the lens 2 to be set Without applying excessive stress to 
the optical area 211 of the lens 2. 
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[0055] In addition, When the folding members 8 are pulled 
in the outer lateral direction, the plunger end 4b is constructed 
such that it butts against the sides of the folding members 8 to 
restrict the lens 2 from being discharged due to a plunger 4 
operation mistake, etc. Note that the lens placing section 5 is 
provided With a position restriction protrusion 9 to restrict the 
movement of the lens 2. 

[0056] Further, during surgery the tubular end 6 is inserted 
into the eye, so it must be kept sterile at all times. For this 
reason, a noZZle cap 11 is placed on the tip forming the noZZle 
6 to protect the same. The noZZle cap 11 protects the noZZle 6 
and also functions to restrict the pushing motion of the afore 
mentioned folding members 8. More speci?cally, the con 
struction is such that the folding members 8 cannot be pushed 
unless the noZZle cap 11 is removed. Therefore, this construc 
tion prevents the lens 2 from being folded at an unsuitable 
time due to an operational mistake, etc. 

[0057] FIG. 2 is an external vieW of the injector 1 shoWing 
the state Where an open/ close lid 12 is closed after the lens 2 
is set. The open/close lid 12 is provided in the lens placing 
section 5 integrated With or separate from the body 3, and 
closing the open/close lid 12 after the lens 2 is set ?xes the 
intraocular lens 2 in the lens placing section 5 to alloW the 
injector 1 to be transported, etc. In addition, the open/ close lid 
12 is provided With a hole 13 for inspections to alloW the state 
of the lens 2 set in the lens placing section 5 to be easily 
vieWed from outside even if the open/close lid 12 is closed. In 
this embodiment the open/close lid 12 is integrated With the 
body 3 and opens and closes by a hinge 14 made from plastic 
material. 

[0058] FIG. 3 is a cross-section vieW shoWing FIG. 2 from 
the A-A direction Wherein (a) shoWs the lens 2 in the preset 
state and (b) shoWs the lens 2 in the state after folding. Fur 
ther, (0) shows the folded lens 2 being removed by tWeeZers 
(15). In the preset state shoWn in (a), the lens 2 is held in place 
such that it cannot move freely but that excessive force is not 
applied to the optical area 211. Therefore, there is no negative 
effect on the optical properties of the lens 2 even When stored 
for a long time in the preset state. In addition, even if the 
plunger 4 is mistakenly operated, the movement of the 
plunger 4 Will be restricted by butting against the folding 
members 8 as long as the folding members 8 are not pushed in 
to prevent the intraocular lens 2 from being discharged While 
in the preset state shoWn in (a). Further, the folding members 
8 cannot be pushed in as long as the noZZle cap 11 is not 
removed to prevent the intraocular lens 2 from being folded. 

[0059] During the surgery, When using the injector 1 to 
insert the intraocular lens 2 in the eye, the noZZle cap 11 is 
removed before pushing in the folding members 8 to deform 
and fold the intraocular lens 2 stored in the lens placing 
section 5. Speci?cally, When pushing in the folding members 
8 as shoWn in (b), the optical area 211 of the intraocular lens 2 
is compressed by the inner Wall of the body 3 and the folding 
members 8 to fold the optical area 211 into a U-shape. Then the 
tip that forms the noZZle 6 is inserted into the eye through the 
incision in the eyeball and then the intraocular lens 2 is 
discharged by the plunger 4 and implanted in the eye. Note 
that the plunger is constructed such that When the folding 
members 8 are pushed in and the intraocular lens 2 is in the 
folded position, the center of the plunger through hole 8d 
provided in the folding members 8 aligns With the shaft center 
of the plunger shaft 411 to alloW the plunger 4 to be pressed to 
compress and move the intraocular lens 2. 
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[0060] On the other hand, there are cases Where the surgeon 
determines that it Would be better to use tWeeZers 15 to grasp 
the intraocular lens 2 and insert it into the eye than to use the 
injector 1 to directly implant the lens 2 into the eye. In such a 
case, as shoWn by (c), after the folding members 8 fold the 
intraocular lens 2, the open/close lid 12 is opened and the 
tWeeZers 15 are used to grasp the folded optical area 211 and 
insert it into the eye. Therefore, according to the present 
invention, it is both possible to use the injector 1 to implant the 
intraocular lens 2 in the eye, or, When necessary, to use the 
tWeeZers 15 to grasp the folded intraocular lens 2 and implant 
it in the eye. 
[0061] FIG. 4 to FIG. 8 shoW the intraocular lens inserting 
instrument 1 according to the second embodiment of the 
present invention, and FIG. 4 is a draWing of the open/close 
lid 12 in the open position. The detailed construction of the 
folding members 8, noZZle cap 11, and protective cover 16 of 
this embodiment differs from the afore-mentioned ?rst 
embodiment. Therefore, the explanation of the areas in com 
mon With the ?rst embodiment is omitted and the folding 
members 8, noZZle cap 11, and protective cover 16 having a 
differing construction are explained. 
[0062] The folding members 8 according to this embodi 
ment are provided With a rotating boss 8a in the lens placing 
section 5, and the boss 8a is provided With an integrated 
compression member 8b positioned in the lens placing sec 
tion 5 and an operation member 80 that extends outWard from 
the body 3. Further, as shoWn in FIG. 5, When the intraocular 
lens 2 is set in the lens placing section 5, the operation mem 
ber 80 is rotated outWard from the body 3 to obtain a Wide 
space in the lens placing section 5 and set the lens 2. In this 
state, the direction of the through groove 8e provided in the 
boss 8a and the direction of the plunger shaft 411 do not align 
to prevent the intraocular lens 2 from being compressed by 
the plunger shaft 411 even by an operational mistake because 
even if the plunger 4 is pressed, the end 4b of the plunger shaft 
411 is restricted by butting against the side of the boss 8a. 
[0063] In addition, the noZZle cap 11 according to this 
embodiment, as shoWn in FIG. 4, comprises a cap 1111 that 
covers the end of the noZZle 6 and a press holder 11b that are 
formed as a single unit. Here, the press holder 11b is posi 
tioned betWeen the outer Wall of the body 3 and the operation 
member 80 of the afore-mentioned folding members 8 to 
prevent the operation member 80 from operating as long as 
the press holder 11b is not removed. 

[0064] Further, as shoWn in FIG. 5, a protective cover 16 
that protects the noZZle 6 and the entire lens placing section 5 
can be provided. The bottom of the protective cover 16 is 
provided With tWo integrated protrusions 1611 such that When 
the protective cover 16 is placed on the body 3 and the afore 
mentioned protrusions 1611 are inserted into the holes 1211 
provided in the open/ close lid 12, the protrusions 16a extend 
to near the outer edge of the optical area 211 of the lens 2. 
Therefore, When the protective cover 16 is mounted on the 
body 3, it restricts the movement of the lens 2 in the lens 
placing section 5. Note that the protective cover 16 is also 
provided With an inspection hole 16b for vieWing the state of 
the lens 2 placed in a position corresponding to the center of 
the lens optical area 2a. 
[0065] FIG. 6 is a cross-section vieW shoWing FIG. 5 from 
the B-B direction and shoWs the state of the lens 2 set in the 
lens placing section 5. When the lens 2 is set in the lens 
placing section 5, operating the operation member 80 of the 
folding members 8 moves the compression member 8b to the 
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outWard position to obtain a space in Which the optical area 211 
can be placed in the lens placing section 5. Of course, When 
setting the lens 2, the protective cover 16 must be removed 
and the open/close lid 12 opened. The movement of the set 
lens 2 is restricted by the protrusions 1611 provided in the 
protective cover 16. 

[0066] FIG. 7 is a draWing that corresponds to FIG. 5 and 
shoWs the state of the lens 2 being folded When the operation 
of the operation member 80 of the folding members 8 is 
moved to the body 3 side. When folding the lens 2, ?rst 
remove the protective cover 16 from the body 3. When this is 
done, the press holder 1 1b that restricted the movement of the 
operation member 80 of the folding members 8 is removed 
together With the protective cover 16 to make the folding 
operation of the lens 2 possible. Here, pushing the operation 
member 80 of the folding members 8 to the side of the body 3 
Will rotate the folding members 8 centering on the boss 8a 
causing the compression member 8b to compress an edge of 
the optical area 211 of the lens 2. If an edge of the optical area 
211 of the lens 2 is compressed, the lens 2 Will be caught 
betWeen the inner Wall of the body 3 and the compression 
member 8b and folded by the resulting compression. Then, 
When the boss 8a of the folding members 8 rotates, the direc 
tion of the through groove 8e provided in the boss 8a and the 
direction of the plunger shaft 411 Will align. In this manner, 
after the lens 2 is folded, the optical area 211 of the folded lens 
2 is pressed and moved by the operation of the plunger 4. 
Therefore, When using the plunger 4 to implant the lens 2 in an 
eye, the plunger 4 presses on the optical area 211 of the lens 2 
to implant the lens 2. 

[0067] FIG. 8 shoWs a cross-section vieW of FIG. 7 from the 
C-C direction, Which shoWs the state of the lens 2 after fold 
ing. When using the injector 1 to implant the intraocular lens 
2, the outer edge of the optical area 211 is pressed and 
implanted by the plunger 4 after the lens 2 is folded as shoWn 
in FIG. 8. On the other hand, When using tWeeZers 15 to grasp 
the lens 2 and implant it Without using the injector 1, the 
folded lens 2 shoWn in FIG. 8 is grasped by the tWeeZers 15 by 
opening the open/close lid 12 and then the folded lens 2 is 
implanted in the eye (see, e.g., FIG. 15). 
[0068] FIG. 9 to FIG. 12 shoW an intraocular lens inserting 
instrument 1 according to the third embodiment of the present 
invention, and FIG. 9 is a draWing shoWing the state With the 
protective cover 16 removed. The construction of the folding 
members 8 and the open/close lid 12 of this embodiment 
differs from the afore-mentioned ?rst embodiment and sec 
ond embodiment, With the remaining construction being had 
in common. Therefore, the explanation of the areas in com 
mon With the ?rst embodiment and the second embodiment is 
omitted and the folding members 8 and open/close lid 12 
having a differing construction are explained. 
[0069] This embodiment comprises tWo folding members 8 
such that both sides of the optical area 211 of the lens 2 are 
caught betWeen the folding members 8 and folded. Further, 
the tWo folding members 8 are positioned in a location axially 
symmetric to the lens placing section 5 and are joined by a 
plate spring 17. In addition, the embodiment has a construc 
tion Wherein the folding members 8 are provided With pro 
trusions 8f in suitable locations Where the protrusions 8flatch 
into depressions or the like provided in the body 3. This 
injector 1 having this construction is maintained in the state 
Where the folding members 8 are pulled outWard to prevent 
the plate spring 17 from compressing the lens 2 When it is set 
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in the lens placing section 5. This state obtains space for 
storing the lens 2 betWeen the tWo folding members 8 and 8. 
[0070] After setting the lens 2, the protective cover 16 is 
mounted on the body 3 as shoWn in FIG. 10. In this manner the 
position of the lens 2 is ?xed and the movement of the tWo 
folding members 8 and 8 is restricted by the locking mecha 
nisms 8g and 160. In other Words, the back of the protective 
cover 16 is provided With protrusions 16a in tWo locations for 
?xing the position of the lens 2 and protrusions 160 provided 
in four locations for ?xing the movement of the folding mem 
bers 8, and the mounting of the protective cover 16 on the 
body 3 locks the movement of the lens 2 and the folding 
members 8. More speci?cally, the protrusions 1611 provided 
in tWo locations on the back of the protective cover 16 are 
inserted into the tWo holes 20 provided in the open/close lid 
12 to restrict the movement of the optical area 211 of the lens 
2. Further, the protrusions 160 of the protective cover 16 are 
inserted into the locking holes 8g provided in the folding 
members 8 to lock the folding members 8. 
[0071] The open/close lid 12 shoWn in FIG. 10 has a con 
struction separate from the body 3, but a hinge or other device 
can be used to make it an integrated structure With the body 3. 
[0072] FIG. 11 is an oblique perspective vieW shoWing the 
structure as vieWed from the D-D direction of FIG. 10 Where 
(a) shoWs the preset state and (b) shoWs the state after the lens 
is folded. The preset state shoWn in (a) is positioned such that 
stress is not applied to the optical area 211 of the lens 2. In the 
folded state shoWn in (b), the optical area 211 of the lens 2 is 
pressed from both sides to fold it into a shape With a U-shape. 
Here, the open/ close lid 12 mounted on top of the lens placing 
section 5 is provided With an inspection hole 19 through 
Which the state of the lens 2 can be vieWed and a through hole 
20 through Which the protrusion 16a of the protective cover 
16 is inserted. 
[0073] FIG. 12 is a draWing shoWing the same part as FIG. 
11 and is for explaining the implanting method of the lens 2 
after the lens is folded. More speci?cally, it is an oblique 
perspective vieW of FIG. 10 from the D-D direction Where (a) 
shoWs the case of the lens 2 being discharged by the plunger 
shaft 411 and (b) shoWs the case of the lens 2 being grasped by 
the tWeeZers 15. When using the injector 1 to implant the lens 
2, the lens 2 is pushed from both sides and folded by both 
folding members 8 as shoWn in (a) and then the lens 2 is 
discharged and implanted by the plunger shaft 411. On the 
other hand, When the injector 1 is not used and the lens 2 is 
grasped and implanted by the tWeeZers 15, the open/ close lid 
12 is removed after the lens is folded and then the tWeeZers 15 
may be used to grasp the folded lens 2 and implant it in the eye 
as shoWn in (b) (see, e.g., FIG. 15). 
[0074] FIG. 13 and FIG. 14 shoW an intraocular lens inser 
tion instrument 1 according to the fourth embodiment of the 
present invention, and shoW the state With the open/ close lid 
12 removed. Although this embodiment has the same con 
struction as the afore-mentioned third embodiment, the 
detailed construction of the folding members 8 differs from 
that of the third embodiment. Therefore, the explanation of 
the areas in common With the third embodiment is omitted 
and the folding members 8 having a construction that differs 
from that of the third embodiment are explained. 
[0075] This embodiment provides tWo folding members 8 
in the lens placing section 5 Where the afore-mentioned tWo 
folding members 8 are joined by a plate spring 17 and pro 
trusions 8f are provided in the afore-mentioned tWo folding 
members 8 that lock at appropriate locations in the body 3 to 
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counter the bias force of the afore-mentioned plate spring 17 
to maintain the position of the afore-mentioned folding mem 
bers 8. HoWever, the joining method using the plate spring 17 
differs from that of the third embodiment. The tWo folding 
members 8 are positioned in a V-shape With one edge con 
nected to the plate spring 17. Further, the tWo folding mem 
bers 8 are made to only rotate at a speci?c angle about the 
center of the plate spring 17. In other Words, When the tWo 
folding members 8 are opened outWards, the tWo folding 
members 8 are positioned in a V-shape in the lens placing 
section 5 to obtain space for placing the optical area 211 of the 
lens. Therefore, this state alloWs for the lens 2 to be positioned 
Without excess stress being placed on the optical area 211 of 
the lens. After the lens is positioned, the open/ close lid 12 is 
mounted on the body 3 to complete the setting of the lens 2. In 
addition, although not shoWn in the ?gure, the back of the 
open/close lid 12 is provided With a multiplicity of protru 
sions to ?x the position of the lens 2 and a multiplicity of 
protrusions to ?x the movement of the folding members 8 
such that When the open/close lid 12 is mounted on the body 
3, the movement of the lens 2 and the movement of the folding 
members 8 are restricted. Further, the open/close lid 12 is 
provided With an abutment that restricts the movement of the 
plunger shaft 411 to prevent the lens 2 from being discharged 
by mistaken operation of the plunger 4. 
[0076] FIG. 15 shoWs tWeeZers 15 being used to grasp the 
lens 2 Without using the injector 1. After the lens 2 has been 
folded, the fold of the lens 2 protrudes above the folding 
members 8 to alloW the lens 2 to be easily grasped by the 
tWeeZers 15. 
[0077] An explanation of the present invention based on 
several embodiments Was given above, but this explanation in 
no Way intended to restrict the scope of the invention over the 
scope as de?ned by plain meaning of the claims. For example, 
in the above embodiments the case Where the method of 
joining tWo folding members 8 With a separate plate spring 17 
Was shoWn, but the tWo folding members and spring material 
could for example be alternatively formed as a single piece. 

1. An intraocular lens inserting instrument that inserts a 
folded intraocular lens into an eye, comprising: 

a tubular body through Which said intraocular lens is 
guided to the eye; and 

a plunger that presses and discharges said intraocular lens 
into the eye; and 

a folding member that folds said intraocular lens in a lens 
placing section provided in said body; and 

an access member movable for removing the folded 
intraocular lens from said lens placing section. 

2. An intraocular lens inserting instrument according to 
claim 1, Wherein said folding member folds into tWo said 
intraocular lens. 

3. An intraocular lens inserting instrument according to 
claim 1, Wherein said access member comprises an open/ 
close lid in said lens placing section that is integrated With or 
separate from said body. 

4. An intraocular lens inserting instrument according to 
claim 3, Wherein said access member comprises said open/ 
close lid being attached by a hinge to said body. 

5. An intraocular lens inserting instrument according to 
claim 1, Wherein said folding member is con?gured for using 
tWeeZers to grasp and remove said intraocular lens from said 
lens placing section. 

6. An intraocular lens inserting instrument according to 
claim 1, Wherein said intraocular lens inserting instrument 
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comprises tWo folding members in said lens placing section 
Wherein said folding members are joined by a plate spring and 
said folding members are provided With a protrusion that 
opposes the bias force of said plate spring to maintain the 
position of said folding members. 

7. An intraocular lens inserting instrument according to 
claim 1, Wherein said intraocular lens inserting instrument 
further comprises a locking mechanism in said folding mem 
bers Wherein said intraocular lens cannot be folded unless 
said locking mechanism is unlocked. 
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8. An intraocular lens inserting instrument according to 
claim 1, Wherein said access member includes an inspection 
hole for VieWing a state of the intraocular lens. 

9. An intraocular lens inserting instrument according to 
claim 1, Wherein said access member and said folding mem 
ber are con?gured to lock said folding member in a ?xed 
position When said access member is in a closed position. 

* * * * * 


